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Abstract
Data quality (DQ) has been studied in significant depth over the last two decades and has received attention
from both the academic and the practitioner community. Over that period of time a large number of data quality
dimensions have been identified in due course of research and practice. While it is important to embrace the
diversity of views of data quality, it is equally important for the data quality research and practitioner
community to be united in the consistent interpretation of this foundational concept. In this paper, we provide a
step towards this consistent interpretation by providing a lens to analyse the dimensions towards developing
clear and concise metrics to manage DQ. Through a systematic review of research and practitioner literature,
we identify previously published data quality dimensions and embark on the analysis and consolidation of the
overlapping and inconsistent definitions.
Keywords
Data Quality management, Data quality Dimensions, Data quality Metrics
INTRODUCTION
Data quality (DQ) has been widely researched over the past several decades (Sadiq et al. 2011) and by now has
developed into a professional discipline (Yonke et al. 2011), with a prominent focus within organizational
strategy. Advancements in data quality management have resulted in contributions from researchers as well as
practitioners. A wealth of knowledge exists in the realm of the practitioner community eg:- (English 2009;
Loshin 2001; McGilvray 2008; Redman 1997), , including initiatives such as the International Association of
Information and Data Quality and its Information Quality Certification Program (www.iaidq.org). On the other
hand, standards are emerging for DQ; further strengthening its identity as a professional discipline (ISO 2011).
Although the diversity of contributions from industry and academia is valuable, some fundamental aspects of
data quality management, in particular those relating to data quality dimensions, and consequently measures and
metrics, have regressed into a level of disparity that does not support a shared understanding of the core
knowledge of the discipline. In this paper, we address this area of concern and present the results of an analysis
and consolidation of the main contributions of data quality dimensions stemming from research, vendor and
practitioner communities.
In light of the management axiom “what gets measured gets managed” (Willcocks et al. 1996), DQ dimensions
signify a crucial management element in the domain of data quality. On these grounds, over the last two decades
researchers and practitioners have suggested several classifications of DQ dimensions, many of which have
overlapping, and sometimes conflicting interpretations eg. (English 2009; Loshin 2001; Redman 1997; Wang et
al. 1996). Despite the numerous classifications, few studies to date have embarked on an effort to consolidate
these view-points. For example, Scannapieco et al. (2002) consider six classifications of DQ dimensions and
discuss the correspondence among dimensions that share the same name. Eppler (2006) provides a useful
analysis of several of the existing classifications of DQ dimensions and recognizes sixteen mutually exclusive
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dimensions. These analyses are useful, however the selection of classifications is incomplete and the focus of
the studies does not span academic and practitioner contributions. Further, the basis for selection (or exclusion)
of the classifications and their constituent dimensions has not been established. Yet, a comprehensive
classification of DQ dimensions is instrumental in the pursuit of developing a streamlined and unified set of
dimensions that can assist in a shared understanding within the broader community, and provide a basis for
quantifying DQ through well-defined metrics. Such streamlined knowledge is essential when data quality is
enforced as meeting agreed customer data requirements as specified in ISO 8000 (ISO 2011).
To bridge this gap in the body of knowledge, in this paper we undertake a study of published DQ dimensions.
Specifically, in our study we consider both academic, vendor and industry contributions from a broad range of
sources. We also take into account different viewpoints of DQ, namely from the semiotic (Price et al. 2004) and
the product perspective (Wang 1998). The broader scope and multiple viewpoints distinguish our study from
previous attempts to consolidate DQ dimensions (Eppler 2006; Scannapieco et al. 2002). Well-defined metrics
are widely known to be a key element in the monitoring, measurement and enforcement of data quality. However,
inconsistencies in the understanding of DQ dimensions hinder the ability to define clear and concise metrics.
Accordingly, we see this analysis as a first step towards facilitating clarity in metrics.
BACKGROUND
Dimensions of Quality
The term ‘dimension’ is defined as “a measurable extent of a particular kind, such as length, breadth, depth, or
height”1. Dimensions deal with measurements; in other words they are quantifications of characteristics of an
object or phenomenon. The essence of this definition is apparent in many classifications of dimensions in
various quality domains. For example, Garvin (1987) define eight dimensions of product quality, viz.
performance, features, reliability, conformance, durability, serviceability, aesthetics, and perceived quality.
From this classification it is evident that the dimensions lead to a measurable perspective of the product itself.
The underlying idea is that once the specification for the product is created using these dimensions, product
quality can be measured by evaluating the extent to which the prescribed values for the dimensions are
achieved. It should be noted that some of these perspectives are declarative in nature, explaining the product
precisely (performance, features, durability, reliability, conformance etc.); i.e. they explain the inherent or
representational nature of the product independent of its users. Others describe perceptional measures about the
usage of the product (perceived quality, serviceability, aesthetics), facilitating a judgment of the product that
depends on its users. Similarly, Russell et al. (2003) define the dimensions of service quality as time and
timeliness, completeness, courtesy, consistency, accessibility and convenience, accuracy, and responsiveness. In
this classification the dimensions have been defined using the declarative perspective to explain the service
(completeness, accuracy, time and timeliness) as well as the consumption perspective of the service (courtesy,
consistency, accessibility and timeliness, responsiveness).
Thus, we observe that studies on product and service quality consider both declarative and usage/consumption
perspectives. These declarative and usage/consumption perspectives similarly play a fundamental role in
identifying and defining dimensions of data quality. Hence, in this paper, we use the following two criteria to
identify and analyze DQ dimensions, and exclude definitions that do not fall into these two categories:
Declarative Perspective: Focuses on user independent characteristics of data which explains data itself like
measures comparing real world objects and its representation as data, inherent characteristics of data declared
by meta-data, schema, and characteristics imposed by the operational aspects of organizations (like business
rules data standards and processes, etc). We believe that these characteristics of data can be implemented by
design and hence assured through the information system infrastructure itself, independent of system users and
usage (task at hand). In other words, such a characteristic can be defined explicitly as schema level rules,
application program rules, and any violations or adherence to the rules can be considered as a metric to evaluate
the characteristic. Thus corrective/preventive actions can be taken with regards to the root causes of violating
the rule.
Usage Perspective: Focuses on user dependent characteristics of data such as effective usage of data. These
characteristics emerge when data is used in performing a particular task or process. Hence, the characteristics can
be defined referring to a task or a process, and may also vary from performance indicators of the task/process in
concern to perceptional judgements about the fitness for use in accomplishing the task/process. Therefore a
performance indicator of the task/process, or a surrogate measure on the performance of the task/process, or
merely a perceptional judgement by the users could be used as a metric to measure these characteristics. We
believe that these usage perspectives can be assured by conformance to the policies procedures principles (eg
TQM) standards (eg ISO) or any best practice which are agreed as benchmarks.
1

Oxford dictionary: http://oxforddictionaries.com
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The main purpose of DQ dimensions is to quantify the quality of data and we believe the dimensions should lead
to clear metrics and pave the way to corrective/preventive mechanism to ensure good quality of data. Hence the
above two perspectives provide us with a lens to view data quality dimensions in relation to customer
expectations (stated requirements), measurements on how the expectations have been met (metrics) and
mechanisms to assure the quality through controls (corrective/preventive actions).
In this paper we analyse DQ dimensions from various classifications through the above lens and cluster them in
broad themes of customer expectations in order to create a shared understanding. We believe this shared and rich
understanding will provide grounds for future analysis of metrics and controls (outside the scope of this paper).
APPROACH
Previous analyses have focused mostly on academic sources of DQ dimension classifications. In our work we
were motivated to ensure fair representation of both academic and industry practitioners. For industry
practitioners we considered four categories viz., consultants, DQ tool vendors, DQ standards and finally the
organizations that practice DQ management as a strategic initiative. We selected 16 sources (DQ dimension
classifications), as per the below criteria, achieving a greater diversity of DQ dimensions between academia and
industry.
a)

Perspectives from industry practitioners involved in consulting on large data quality projects and
contributing to DQ body of knowledge by publishing books and an apparent prominence in industry.
Relevant sources within the practitioner perspective were identified by examination of citations in public
forums and professional training programs by professional bodies such as DAMA2 and IAIDQ3. Within
these sources we identified several prominent contributions (English 2009; Kimball et al. 2004; Loshin
2001; McGilvray 2008; Redman 1997).

b) Perspectives from market leaders of DQ management tools, as identified by Gartner’s Magic Quadrant
(Friedman 2012). These market leaders include: SAP (G. Gatling 2007), IBM (B. Byrne 2008), and
Informatica (Loshin 2006).
c)

Perspectives from DQ standards, as identified by ISO 8000 (a standard for data quality). (ISO 2012)

d) Perspectives from organizations that have recognized the importance of DQ and developed their own DQ
frameworks. Although many organizations conduct DQ projects, only few have made available their DQ
dimensions publicly with sufficient level of information suitable for an analysis. In our search we found
Bank of England (Lyon 2008) and Health Information and Quality Authority (HIQA 2011), the latter
representing an international study on DQ practices of healthcare organizations in England, Wales, Canada
and New Zealand.
e)

Perspectives from academia with rigorous research based findings and a high level of citations. In our
earlier work (Sadiq et al. 2011) we analysed DQ research contributions over the last 2 decades and created
a bibliographic database4 of over one thousand publications. We used this resource to identify research
articles that focus on data quality criteria or dimensions. Consequently, we identified 36 publications
focussed on DQ dimensions. Based on citation analysis, the most prominent DQ dimension classification
was developed by Wang et al. (1996), with the majority of other classifications being derivatives of this
original work. On this basis we selected the original work by Wang et al. (1996) and two other
classifications (Eppler 2006; Scannapieco et al. 2002) which are two consolidation efforts of other
classifications in literature. Further, we also selected (Price et al. 2005) - a classification based on the
semiotic perspective of data, which provides a contrasting view compared to other classifications that tend
to be based on the product perspective of data.

Altogether we selected 16 publications that represent the above four perspectives, and thus provide a broad
scope for the analysis. In the second stage of the analysis, the 16 publications (or parts thereof, in case of books)
were loaded into NVIVO2. We used a multi-coder approach to ensure rigorous identification of the dimensions
within the text. The text was reviewed and individually coded by two researchers. Each coder independently
coded the relevant text in NVIVO5, creating a node for each dimension and its definition. The coding structures
were then consolidated between the two researchers to arrive at a final coding that identified 129 dimensions,
2

Data Management Association (DAMA) http://www.dama.org.au/
International Association for information and data Quality http://iaidq.org/
4 This database can be accessed through http://dqm.cloud.itee.uq.edu.au/
3
5

NVIVO is a qualitative data analysis tool designed for analysing rich text-based
and/or multimedia information, where deep levels of analysis of data are required .
http://www.qsrinternational.com/products_nvivo.aspx
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after resolving coding disagreements through discussion. From this coding process we were able to identify the
contextual meaning of the dimensions, based on which we elicited underlying themes of each dimension.
In the third step, we analyzed the definitions of each dimension with respect to their reflection of a declarative
or a perceptional characteristic. In particular, for each definition, two researchers individually coded the
definitions as being Usage perspective (U), declarative perspective (D), a mixture of both (D/U) or neither (X).
The aim of this task was to refine the list of dimensions by eliminating those that do not represent characteristics
of data or users’ view of data. The independent ratings were evaluated using Cohen’s Kappa, with a result of
0.81, indicating high confidence of rater agreement (Carletta 1996). Coding disagreements were then discussed
between the three researchers until consensus was reached.
In the final step, one researcher clustered the dimensions based on evident themes and overlaps. Following this
step, two researchers individually reviewed the clustering. The three researchers then met to consolidate the
clustering, leading to an agreement of eight main clusters, using names based on the most common theme suitable
to represent each cluster.
ANALYSIS & RESULTS
The 16 sources of dimensions selected for this study revealed 129 dimensions. These dimensions are expressed
using one or more representative terms, together with the authors’ own definitions. We observed that some
dimensions were referred to by the same term in different classifications, conveying the same contextual
definition; in the lists presented below such terms are presented together along with the referring classifications.
Whereas when the same term conveys different contextual definitions they are presented as different dimensions
(may be in different clusters) along with their reference.
Following the classification and clustering, eight main clusters were identified, viz. Completeness, Availability
& Accessibility, Currency, Accuracy, Validity, Usability & Interpretability, Reliability and Credibility, and
Consistency. In the following discussion these clusters are presented together with a brief discussion on their
definitions. Due to space limitations we are unable to provide the definitions for all 129 dimensions; hence, the
discussion is presented through a selection of representative definitions (full list of definitions available on
request).
Completeness:
Table 1: Dimensions relating to completeness.
Completeness
Ability to represent null values (Redman 1997)

D

Mapped completely (Price et al. 2005) D

Null values (Loshin 2001)

D

Type-sufficient (Price et al. 2005)

U

Representation of null values (Loshin 2001)

D

Comprehensiveness (Eppler 2006)

U

Value existence (English 2009)

D

Value completeness (English 2009)

D

Completeness (G. Gatling 2007; HIQA 2011; ISO 2012; D
Kimball et al. 2004; Loshin 2001; Loshin 2006; Redman
1997; Scannapieco et al. 2002; Wang et al. 1996)

Record existence (English 2009)

D

Fact completeness (English 2009)

Complete (B. Byrne 2008)

D

U

Completeness is considered in a broad sense and contains several themes. Namely, it focuses on handling of null
values, representing real world objects without omission and maintaining fairness in representation of real world
objects for intended usage can be considered as dominating themes.
Several authors have pointed out that null values should be given special consideration in managing data quality.
For example, “ability to distinguish neatly (without ambiguities) null and default values from applicable values
of the domain” (Redman 1997) Null values have multiple implications such as unknown, missing or not
applicable values, thus causing ambiguity in their interpretation.
Adequate representation of objects (for an intended purpose) is emphasised in some definitions, for example,
“data are of sufficient depth, breath and scope for the task at hand” (Wang et al. 1996), and “knowledge
workers have all the facts they need to perform their processes or make their decisions” (English 2009). Another
viewpoint is that completeness cannot be judged merely by looking at the existing records of a database - there
can be missing data objects altogether. For example, “a record exists for every Real-World Object or the Event
the Enterprise needs to know about” (English 2009) and “every real-world phenomenon is represented” (Price
et al. 2005).
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In light of the above themes it is apparent that in the majority of the definitions, completeness of data is defined
using declarative measures, which can be maintained by design in the information system. Three definitions Fact completeness, Type-sufficient and Comprehensiveness - relate to user dependent aspects of completeness,
which can be assured by following policies and procedures. For example in a case where completeness is defined
as “Knowledge Workers have all the Facts they need to perform their processes or make their decisions”
(English 2009), data completeness needs to be assessed against previous instances of similar usage that was
considered as successful. This information may not always be available, but without a benchmark for usage, it is
difficult to quantitatively assess the quality.
Availability & Accessibility:
Table 2: Dimensions relating to Availability & Accessibility.
Availability Accessibility
Accessibility (Eppler 2006; HIQA 2011; Scannapieco et U
al. 2002; Stvilia et al. 2007; Wang et al. 1996)

Data Coverage (McGilvray 2008)

U

Accessibility and clarity (Lyon 2008)

U

Timeliness and punctuality(Lyon 2008)

U

Accessibility timeliness (English 2009)

U

Maintainability (Eppler 2006)

U

Availability (English 2009; Scannapieco et al. 2002)

U

Speed (Eppler 2006)

U

Timeliness and Availability (McGilvray 2008)

U

Timeliness (Eppler 2006; Loshin 2006)

U

Ease of Use and maintainability (McGilvray 2008)

U

Accessible (Price et al. 2005)

U

Security (Eppler 2006; Stvilia et al. 2007)

D/U Access Security(Wang et al. 1996)

D/U

Allowing access to relevant metadata (Price et al. 2005)

D/U Secure (Price et al. 2005)

D/U

In existing classifications timeliness and currency are two terms that have a significant interplay and overlap.
However, we observe some fundamental differences in their interpretation (timely availability of data vs. correct
aging of data\freshness of data) when analysing the various definitions and hence currency, together with other
aging related dimensions, is a cluster in and of itself and hence we separate them to another cluster.
On-time availability of data is a major consideration of this cluster, as evidenced by several closely related
definitions. For example, Loshin (2006) consider that timeliness “refers to the time expectation for accessibility
and availability of information”. Similarly, English (2009) discuss “the characteristic of getting or having the
Information when needed by a process or Knowledge Worker”. In both of these definitions the focus is on the
efficient retrieval of data when needed, whereas McGilvray (2008) broadens the focus towards efficient database
management: “a measure of the degree to which data can be accessed and used and the degree to which data
can be updated, maintained, and managed”.
Security and on-time availability of data are the key themes in this cluster and the majority of the definitions refer
to the usage perspective of data which requires following standards policies principles and benchmarks for
optimal usage. Some definitions also include operational aspects, such as data security, which leads to declarative
measures enforced through rules that can be implemented by design in information systems, e.g. “access to data
can be restricted and hence kept secure” (Wang et al. 1996) and “is the information protected against loss or
unauthorized access?” (Eppler 2006).
Currency:
Table 3: Dimensions relating to Currency
Currency
Currency(English 2009; Eppler 2006; Loshin D/U Timeliness (G. Gatling 2007; HIQA 2011; Kimball et D/U
2006; Redman 1997; Stvilia et al. 2007)
al. 2004; Scannapieco et al. 2002; Wang et al. 1996)
Currency/Timeliness (Loshin 2001)

U

Volatility (Scannapieco et al. 2002; Stvilia et al. 2007) U

Data Decay (McGilvray 2008)

U

Timely (B. Byrne 2008; Price et al. 2005)

D/U

With change being a constant phenomenon in the real world, it is not surprising that most interpretations of data
currency are based on the most up-to-date reality. Hence in this cluster the main consideration is managing the
right age of data for the intended purposes. For example, English (2009) discuss age of data with respect to a
user’s need: “the age of the data is correct for the Knowledge Worker’ purpose”. Similarly, B. Byrne (2008);
(Price et al. 2005) consider the importance of currency: “the data element represents the most current
information resulting from the output of a business event”. Numerous other authors also share this vision, with
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Loshin (2001) considering that “currency refers to the degree to which information is current with the world
that it models”, and Redman (1997) stating that “a datum value is up-to-date if it is correct in spite of a
possible discrepancy caused by time related change to the correct values”. Hence the focus of these definitions
is on the prevention of the negative consequences of outdated data.
Some changes to data are outside the control of the system (e.g. market statistics), whereas some data is
obsolete due to lack of proper system updates. Hence both these cases need to be taken care of to maintain the
characteristics of concern. In the case of maintaining proper system updates, rule based declarative measures
can be implemented by design, while the changes outside system control require conformance to processes
policies and procedures to acquire data with right age for the task at hand.
Accuracy:
Table 4: Dimensions relating to Accuracy
Accuracy
Properties mapped correctly(Price et al. 2005)

D Accuracy to surrogate source (English 2009)

D

Accuracy to reality(English 2009)

D Conciseness (Eppler 2006)

D/U

Phenomena mapped correctly (Price et al. 2005) D Accuracy(B. Byrne 2008; Eppler 2006; G. Gatling D
2007; HIQA 2011; ISO 2012; Loshin 2001; Loshin
2006; Lyon 2008; McGilvray 2008; Redman 1997;
Scannapieco et al. 2002; Stvilia et al. 2007; Wang et
al. 1996)
Correctness (Eppler 2006; Kimball et al. 2004)

D Precision/completeness (Stvilia et al. 2007)

D

Precision (English 2009)

D Mapped meaningfully(Price et al. 2005)

D

Accuracy is the first and foremost requirement that many users expect from data. Hence it is not surprising that
many authors have a common understanding of accuracy. Accuracy is evaluated by comparing data with their
original sources. For example, “data accuracy refers to the degree with which data values agree with an
identified source of correct information” (Loshin 2001; Redman 1997). Hence these definitions lead towards a
declarative measure relating to representation of reality and emphasize validation rules/processes to assure this
measure by design. The level of accuracy is another theme which is driven by the consumer need, for example,
“data values are correct to the right level of detail or granularity, such as price to the penny or weight to the
nearest tenth of a gram” (English 2009) which also emphasize a measure that can be assured by design.
Conciseness (Eppler 2006), on the other hand, which has a component relating to user opinion (“… is the
information to the point, void of unnecessary elements….”) is a usage related measure of information, which is
dependent on the task at hand.
Validity:
Table 5: Dimensions relating to Validity
Validity
Business rule validity (English 2009)

D

Representation consistency (Loshin 2001; Redman 1997)

D

Derivation validity (English 2009)

D

Signage Accuracy and Clarity (English 2009)

D

Validity (HIQA 2011)

D

Conforming to metadata (Price et al. 2005)

D

Integrity (G. Gatling 2007)

D

Accuracy/Validity (Stvilia et al. 2007)

D

Value validity (English 2009)

D

Conformity (G. Gatling 2007)

D

Conformance (Loshin 2001)

D

Definition Conformance (English 2009)

D

Valid (B. Byrne 2008)

D

Semantic definition (B. Byrne 2008)

D

Understood (B. Byrne 2008)

D

Data Specifications (McGilvray 2008) D

The main consideration of the definitions in this cluster is implementation of bossiness rules as per the
operational characteristics of the organizations. For example, “validity of data refers to data that has been
collected in accordance with any rules or definitions that are applicable for that data” (HIQA 2011). It is also
defined as referring to conformance to calculation of formulae or a representational format: “a derived or
calculated data value is Produced Correctly according to a specified Calculation Formula or set of Derivation
Rules” (English 2009), “determines the extent to which data conforms to a specified format. For example, the
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order date must be in the format YYYY/MM/DD” (G. Gatling 2007) . In this cluster all dimensions have been
defined referring to operational characteristics of organizations. Hence these characteristics can be implemented
by design through rules at the schema and application levels.
Reliability and Credibility:
Table 6: Dimensions relating to Reliability and Credibility.
Reliability and Credibility
Believability (Scannapieco et al. 2002; Wang et al.
1996)

U

Presentation Objectivity (English 2009)

U

Source Quality and Security Warranties or Certifications U
(English 2009)

Enterprise Agreement of Usage
(Loshin 2001)

U

Perception Relevance and Trust (McGilvray 2008)

Traceability (Eppler 2006)

D/U

Reputation (Scannapieco et al. 2002; Wang et al. 1996) U

Verifiability (Stvilia et al. 2007)

D/U

Objectivity (Scannapieco et al. 2002; Wang et al. 1996) U

Authority (Stvilia et al. 2007)

U

Reliability (HIQA 2011; Scannapieco et al. 2002)

U

Perceptions (Price et al. 2005)

U

Provenance (ISO 2012)

D/U Credibility (Scannapieco et al. 2002)

U

U

The main focus of definitions in this cluster is assurance of the trustworthiness of data. Aspects relating to
confidence of data are emphasized by McGilvray (2008) under the dimension of Perception Relevance and
Trust: “a measure of the perception of and confidence in the quality of the data; the importance, value, and
relevance of the data to business need”. Similarly, Wang et al. (1996), under objectivity, highlights data
credibility: “data are unbiased and impartial”. These definitions focus on the user’s perceptional judgement of
data, which is a usage related perspective and should be assured mainly through benchmarking and
standardization in selection of data sources and drawing conclusions from data for decision making purposes.
However, with believability, Wang et al. (1996) emphasize the credibility and truthfulness of data by referring
to original data sources through lineage and provenance. Provenance and lineage are further emphasized by the
definitions in (English 2009; Eppler 2006; ISO 2012; Stvilia et al. 2007), the authors focus on declarative
measures such as rules and constraints to capture the historical evolvement of data (creation, modifications
etc.), as well as usage related benchmark practices to standardize the data evolvement process.
Consistency:
Table 7: Dimensions relating to Consistency.
Consistency
Duplication /Non-duplication (English 2009;
McGilvray 2008)

D Uniqueness/Unique (B. Byrne 2008; G. Gatling D
2007; Loshin 2006)

Coherence (HIQA 2011)

D Mapped unambiguously (Price et al. 2005)

D

Equivalence of redundant or distributed data
(English 2009)

D Concurrency of redundant or distributed data
(English 2009)

D

Consistency (B. Byrne 2008; Eppler 2006; G. Gatling D Semantic Consistency (Stvilia et al. 2007)
2007; Kimball et al. 2004; Loshin 2001; Loshin 2006;
Redman 1997; Scannapieco et al. 2002)

D

Referential integrity (Loshin 2006)

D Structural Consistency (Stvilia et al. 2007)

D

Consistency and Synchronization (McGilvray 2008)

D Mapped consistently (Price et al. 2005)

D

Data Integrity fundamentals (McGilvray 2008)

D

McGilvray (2008) and English (2009) emphasize (in the dimension of Duplication/Non-Duplication)
maintaining non-redundant data sets within the organizational landscape, including all multiple sources of data
available. The same point of view is also presented by IBM and Informatica (B. Byrne 2008; Loshin 2006)
under the dimension of Uniqueness/Unique.
Loshin (2006), defines a dimension of consistency as referring to multiple data sources: “ ….in its most basic
form, consistency refers to data values in one data set being consistent with values in another data set. A strict
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definition of consistency specifies that two data values drawn from separate data sets must not conflict with each
other, although consistency does not necessarily imply correctness”. The definitions given by SAP and IBM
(B. Byrne 2008; G. Gatling 2007) also follow a similar approach to that of the above definitions. In HIQA
(2011), the dimension coherence is defined as “Comparability of data refers to the extent to which data is
consistent between organisations and over time allowing comparisons to be made”. This definition emphasizes
that data should be consistent between the organizations to make comparisons. All dimensions in this cluster are
based on declarative perspective referring to the business rules to achieve consistent representations of real world
objects and database integrity fundamentals to avoid data redundancies and silos.
Usability & Interpretability:
Table 8: Dimensions relating to Usability and Interpretability.
Usability and Interpretability
Comparability (HIQA 2011; Lyon 2008)

U

Presentation media appropriateness (English 2009)

U

Interpretability (HIQA 2011; Redman 1997; U
Scannapieco et al. 2002; Wang et al. 1996)

Appropriate amount of data (Scannapieco et al. 2002;
Wang et al. 1996)

U

Correct Interpretation (Loshin 2001)

U

Presentation Clarity (English 2009)

U

Format precision (Loshin 2001; Redman
1997)

D

Relevance/ Relevancy (HIQA 2011; Lyon 2008;
Scannapieco et al. 2002; Stvilia et al. 2007; Wang et al.
1996)

U

Concise representation (Wang et al. 1996)

U

Transactability (McGilvray 2008)

U

Ease of understanding (Wang et al. 1996)

U

Appropriateness (Loshin 2001; Redman 1997)

U

Portability (Loshin 2001; Redman 1997;
Scannapieco et al. 2002),

D/U Value added (Scannapieco et al. 2002; Wang et al.
1996)

U

Understandable(Price et al. 2005)

U

Presentation Utility (English 2009)

U

Relevance /Aboutness (Stvilia et al. 2007)

U

Clarity(Eppler 2006)

U

Presentation Standardization (English 2009) D/U Applicability (Eppler 2006)

U

Usability (HIQA 2011)

U

Structured Valued Standardization (English 2009)

D

Convenience (Eppler 2006)

U

Cohesiveness (Stvilia et al. 2007)

D

Document Standardization (English 2009)

D/U Complexity (Stvilia et al. 2007)

D

Suitably presented (Price et al. 2005)

U

Informativeness/Redundancy (Stvilia et al. 2007)

D

Flexibly presented (Price et al. 2005)

U

Naturalness (Stvilia et al. 2007)

D

Presentation Quality (McGilvray 2008)

U

Flexibility (Loshin 2001)

D

Portability (Loshin 2001; Redman 1997;
Scannapieco et al. 2002),

D

Ubiquity (Loshin 2001)

D

Interactivity(Eppler 2006)

U

Unambiguity (Kimball et al. 2004)

D

In this cluster most of the definitions emphasize factors to improve interpretability of data such as good formats
and documents to present data for interpretation purposes. For example, “good format, like good views, are
flexible so that changes in user need and recording medium can be accommodated” Redman (1997). English
(2009) and Loshin (2001) also emphasize the same aspect. Some definitions focus on unambiguity, conciseness
and clarity related aspects, and others contribute towards richness of interpretation. As per Kimball et al. (2004),
“data is not ambiguous if it allows only one interpretation”. In HIQA (2011) the authors defines interpretability
as: “ …the ease at which the user can understand the data”. Similarly the same point is expressed in Wang et al.
(1996). Usefulness of data is emphasized by some authors, eg. McGilvray (2008) who define the term
Transactability as “a measure of the degree to which data will produce the desired business transaction or
outcome” . Whereas HIQA (2011) and Wang et al. (1996) define the terms Usability and value added with a
similar focus on usefulness of data.
The majority of the dimensions in this cluster refer to characteristics related to usage perspective and emphasize
conformance to benchmark practices and techniques to improve the quality of data usage. On the other hand,
there are some declarative characteristics that facilitate correct usage. Consistent presentations to avoid
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ambiguities and improve flexibility of systems are themes that can be implemented by design in information
systems. “The ability of the system to adapt to changes in both the represented information and in user
requirements for presentation of information” (Loshin 2001).
DISCUSSION
In this study we analysed the DQ dimensions defined by both academics and industry practitioners and
clustered them into eight clusters. Further, we analysed the definition of each term listed under each cluster,
using a theoretical lens (that is the proposed Declarative and Usage perspectives) in order to clearly distinguish
the specific characteristics of the definitions.
As an example consider “Null values”, a definition of declarative perspective (D) in the cluster
“Completeness”.(Loshin 2001), where a null value might actually represent an (1) unavailable value (2) an
attribute that is not applicable for this entity, or (3) no value in the attribute’s domain that correctly classifies
this entity, (4) the value may actually be missing. In this definition all four cases can be considered and a rule
can be created to constrain the value to acceptable cases only. These cases can be assured by design and nonconforming instances can be used as a measure to evaluate conformance. Such non-conformities prompt the
stake holders to re-model the rule or re-implement the rule with necessary changes as corrective/preventive
actions to maintain the quality of future data.
On the other hand “Timeliness” is a definition of usage perspective (U) in the dimension “Accessibility and
Availability”, which can be implemented through creating and sharing of benchmarks of effective data
usage.(Loshin 2006) refers to timeliness as the time expectation for accessibility and availability of information.
For example, in financial markets, investment product pricing data provided by third-party vendors are crucial
for the success of the business. Hence, service level specifying how quickly the data must be provided can be
defined and used as benchmark. Further adherence to this benchmark practice can be measured and monitored
and corrective/preventive actions can be taken to improve the process of providing financial data (Loshin 2006).
We argue that the consolidation of the body of knowledge in DQ dimensions across a range of sources, as well as
the further classification of each of the 129 definitions found into Declarative and Usage perspective presents an
opportunity to tackle an organization’s DQ requirements landscape in a systematic and comprehensive manner.
We finally note that in our analysis we found three definitions that could not fit into either declarative or usage
perspective, nor fit into any of the above clusters based on their underlying definitions. These are ‘Efficient use
of memory’ and ‘Use of storage’ (defined in Redman (1997) and Loshin (2001) respectively), which are focused
on the utilization of disk space and memory space of computers; and ‘Stewardship’ (Loshin 2001) which is
focused on assigning the responsibility for data, and represents more of a management function rather than a
declarative or usage perspective of data quality.
CONCLUSION
Data quality dimensions are a fundamental concept in the study of data quality management. In this study our
main aim was to analyse data quality dimensions in a way that it helps to develop a shared understanding across
multiple definitions and interpretations of various terms used for DQ dimensions. By referring to the studies in
product quality and service quality, first we developed a theoretical lens to analyse data quality dimensions,
through introduction of two distinct perspectives, namely, Declarative (D) and Usage (U). Declarative
perspective consists of characteristics of data which are independent of the data users, whereas usage
perspective consists of characteristics of data which are dependent on data users. We argue that the
characteristics that fall into declarative perspective can be implemented through the technology landscape in the
form of data quality rules, whereas the usage characteristics require an implementation of benchmark practices
of data usage with regards to a particular task at hand. In our analysis we categorized 129 terms defined as data
quality dimensions from 16 sources (comprehensively representing both academia and industry) into eight
clusters based on their commonalities. For each cluster, we selected an umbrella term that best represents the
cluster. Each of the constituent definitions within a cluster were then classified as (D) or (U).
In some recent studies (Heinrich et al. 2009a; Heinrich et al. 2009b) the authors have provided metrics for the
dimensions timeliness and currency of data. By utilising the results of this study, in our future work we similarly
plan to provide metrics for various definitions within all the eight clusters and then empirically validate the
collection. The repository of DQ dimensions and metrics is intended to provide organizations a comprehensive
and practical means of conducting a systematic analysis and design of data quality requirements.
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